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Humoral Immune response : 


By the end of this lecture the student will be 
able to: 


1. Differentiate between the sequence of B cell activation in T cell 
dependent 
& T cell independent antigens 


2. Compare between primary and secondary humoral immune response. 


3.Discriminate between different isotypes of immunoglobulins 


regarding structure, distribution and function 
4.Outline monoclonal Abs 
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- Arranged in 3 fragments: eles 
2 Identical Ag binding sites (2 Fab) 
& 1 crystallizable (Fc) 


- Each chain is formed of : 
Variable (V) region 
& Constant (C) region 


աքա òx» Monomer or basic unit 


E Variable region (in Fab) 


Name of constant heavy 


g Constant 


Concentration S jdi 7596 (most abundant) 
0,99 51 


(of total Ab 
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[GD - 0.0559 or o IgE - 200 1 % or less 


IgA : 1596 


IgM : 109 
IgG : 75% 


IgG IgM 
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IgG IgM 
JS. I Molecular forms € Molecular weight 
ás all 1) Monomer (membrane bound) : BCR 


2) Pentamer (serum form): 5 monomer joined by 
a) Disulfide bonds b) J chain: Links 2 of the Fc 


Structure 
Monomer > 


= Highest MW 
2 Ag binding sites = Highest valency : 10 Ag binding sites 5x2 
valency Ց15:)| = Most efficient in complement activation 
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Distribution 


Doesn kdiffuše) wl4lI (due to HMW) > 


Jb e jgill Dias easily extravascular 
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Blood 


vessels 
ass 9Yl 
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ի Constant region of Heavy chain The 5 classes differ in functions 


» Fc fragment differs in the 5 isotypes (classes) 9 Jd em Es Js 
J 92510 լ 
=The 5 classes have different biological functions «2.133 P> 


The plasma cell of each B cell clone must produce Bio alu; JS 


the 5 classes of Abs against its specific Ag elgil 5 (uuu ol ADU 
Ah HE RA 


Binding էօ Binds to Fc y R on phagocytes & NK cells 
immune cells 


Ü IgG 
antibody 


FcyRIII 
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Phagocyte 


IgG IgM 
1) Opsonization 


IgG (opsonin) binds organism 

Functions 

Binds to Fcy R on phagocytes (MQ & neutrophils) NO 
J 

Facilitates ingestion eMuYl Jawu 


P IgG 
Sie oy 


SJ” 


Phagocyte 


IgG IgM 
Function 2) ADCC (Ab dependent cellular cytotoxicity) 


S 


IgG binds target cells e,g virally infected cells 
Մ 


Binds to Fcy R օո NK or phagocytes NO 
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Lysis of targets bound by Abs «ՋԵ» oc 
Ab JL aS gwooll 
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IgG IgM 


3) Complement activation: by classical „Luoll 
Effector opsonizatidřý  WfiMysis SSI 


mechanisms 


Yes Most efficient öslas „iSVI 


Microbial plasma 
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Functions a . l a9 Aë 
IgG prevents binding of viruses& toxins to their target cells 


< & blocks action of toxin 


Without E Infectisyatltell by microbe - - - - Without antibody With antibody 


Heceptor 
for microbe 
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With antibody 


only function 
dependent on Fab 


(a) 


Most efficient DCH Olea Jo 


IgM 


Other 
properties 


Only Ig that crosses the placenta NO, but is thiseisiped]nthesized by 
J 


fetus 
Immunity to fetus y 
Indicates intrauterine infection 
ռավ Ti 


if T in neonates 
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ndosome 
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Syncytiotrophoblast 
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> Site & Characters 


Secretory IgA : Main Ab in secr obaly 


- Saliva & tears «ll Sy 
LlLaJ+ Mucus of RT € GIT 


- Breast milk 
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Synthesized by submucosal plasma cells 


secretions 


Submucosa Epithelium Lag 
casu Le elo Lod! sLusJ| 
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> Structure 


- Heavy chain: a chain 


ZN - Molecular forms: JUNI 


Secretory IgA is a dimer: 


2 monomers joined by J chain 


* Secretory (S) component 


Remember 
serum IgM 
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(AEO 
L^ Functions 


Neutralizes bacteria & viruses in mucosa 
J 
Prevent their adherence & entry in tissues 
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Submucosa 


Local mucosal immunity 


«Նայ «Տամ aly yu do 
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Protects newborn from infection > 


— 
» Structure 


- Heavy chain: € chain 


= 
> Concentration very low 
= 
> Site & Characters 


| Mucosa mast cells 
ը Bind to FceR on $ basophils 
eosinophil 

IgE 


Inflammatory cells 


involved in allergy 


GEST 
> Functions 


1) ADCC (Ab dependent celluľas!éytotoxicity) 


T 


auo, IGE coats helminths > Binds to FceR on eosinophils 


Remember Th2 


Տ . օ յ 
A, releases toxic protein 


> Kill parasite (helminths) 


IgE 
is the main glo» 
host defense Jill 


against parasites 


2) Allergic manifestations „> Ua 


IgE binds to FceR on mast cells , basophils & eosinophils 


ars jó = Degranulation on Ag binding 


— Release of histamine 
L pao 
(in case of excess |ցԷ) 
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-Basoph o, 


PO 0.2 % of total serum lgs 


Ag receptor (BCR): Secreted IgD 
Main membrane bound lg on mature B cell analog M, 


Monoclonal Abs 


OMP 9 


«եայ 


ը Monoclonal Abs(Mc Abs) 
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| Definition ) MONOCLONAL 
Mo ANTIBODIES. 


Ab produced artificially (inadšxcgJI ` EACH ANTIBODY is PRODUCED — TARGET a SPECIFIC ANTIGEN 
by a SPECIFIC B CELLLINE ` on the CELL SURFACE 


by a single clone of B cell 
: 


Specific for a single epitope 


ANTIBODY-ANTIGEN 
BINDING 


B Monoclonal Abs 


Lal 
B cells producing the desykd single kind Ab 
are fused with tumor cells (myeloma cells) 
Ս 9 ulb u A - 
Production of hybridoma celi vm ghocvytes * multiplication 
y լ ALAGZO Monoclonal Antibody 


Լ») 
1) Secrete the.desired Mc Ab 
2) Long lived (indefinite multiplication) 
jes ë gg „ES 
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Chapter 8 : Effector mechanisms of Humoral immunity 
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